Guanosine 5'-diphosphate 3'-diphosphate levels, carbon source, and ribonucleic acid synthesis in a mutant strain of Escherichia coli.
We have previously described a mutant strain of Escherichia coli (2S142) which shows a specific inhibition of stable RNA synthesis at 42 degrees C. The temperature-sensitive lesion mimics a carbon source downshift (diauxie lag). We therefore measured RNA synthesis and levels of ppGpp (guanosine 5'-diphosphate 3'-diphosphate) on a number of different carbon sources. There is a 6-fold variation in ppGpp levels at 42 degrees C, depending on the carbon source present. Much of the variation in ppGpp levels at 42 degrees C can be explained by variations in the decay rate of ppGpp at 42 degrees C. The rates of ribosomal RNA and total RNA synthesis also vary with the carbon source at 42 degrees C. Linear regression analysis shows only a moderately good correlation (correlation coefficient = 0.62, P = 0.0001) between the ppGpp level at 42 degrees C and the rate of rRNA synthesis at 42 degrees C. In fact, ppGpp levels are a slightly better predictor of the rate of total RNA synthesis (correlation coefficient = 0.69, P = 0.0001) at 42 degrees C. Other variables such as rate of carbon source uptake appear to have very little, if any, relationship to the rate of rRNA synthesis on the different carbon sources. Segmented linear regression analysis indicates that ppGpp levels and rates of RNA synthesis correlate best when the carbon sources are divided into two groups: 6- and 12-carbon sugars and other carbon sources. The rate of rRNA synthesis in 2S142 at 42 degrees C appears to be relatively insensitive to ppGpp levels with 6- and 12-carbon sugars as the carbon source. These data raise the possibility that carbon source may affect rRNA synthesis in a manner that is at least partially unrelated to ppGpp levels.